: G → GL(n, F) be a faithful representation of a finite group G over the field F and let V ∼ = F n be an F(G)-module. 
Introduction
Let G be a finite group, F a field and V an n-dimensional F-vector space. For a representation : G → GL(n, F) ∼ = GL(V ) the group G acts on the algebra G has the Krull dimension n = dim FV , and there is a homogeneous system of parameters {f 1 
G is a finitely generated module over the polynomial ring F[f 1 , · · · , f n ]. The ring of coinvariants can be expressed as the tensor product
As a convenient reference for invariant theory, see [2] or [8] . Note that the graded polynomial ring F[V ] may be considered as a local ring with the unique maximal ideal
Let H be a graded connected commutative algebra over a field F. We say that H is a Poincaré duality algebra of formal dimension d if (1) G is polynomial, while F[V ] G is a Poincaré duality algebra (see [6] for the zero characteristic case and [7] for the case when the order | G | is relatively prime to the positive characteristic). In the modular case L. Smith ([10] ) when proved:
A ring R is said to be a complete intersection if there is a regular ring S and a regular sequence a 1 , · · · , a n in S such that R ∼ = S/(a 1 , · · · , a n ). In the modular case we do not know whether a Poincaré duality algebra F[x, y, z] G is also a complete intersection. However, if P is a finite p-group, then the invariant ring F[x, y, z] P is not only a Cohen-Macaulay ring but also a unique factorization domain. Therefore, we may consider the situation of the ring of coinvariants
Main results
Throughout this paper we assume that F is a field of characteristic p = 0, G is a finite group whose order is divisible by p, and V is a 3-dimensional vector space over
Syl p (G) , and
Recall that a finitely generated graded commutative connected F-algebra R is Cohen-Macaulay of the Krull dimension n if R is a free module over the graded polynomial subalgebra S = F[f 1 , · · · , f n ], where {f 1 , · · · , f n } is a homogeneous system of parameters of R. If R is a finitely generated graded module over S and R is Cohen-Macaulay, then R admits a canonical module w R ∼ = Hom S (R, S). A Cohen-Macaulay graded ring R with canonical graded module w R is a Gorenstein ring if and only if w R is isomorphic to R, which is possible with a shift in degree. As a general reference for Gorenstein rings see [5] .
It is well known that
Theorem 2.1 ([9]). If G → GL(3, F) is a representation of a finite group G over F, then F[V ]
G is Cohen-Macaulay.
Indeed, F[V ]
P is a unique factorization domain for a finite p-group P (see [8] , Proposition 1.5.7). Therefore 
19). If P → GL(3, F) is a representation of a finite p-group P over F, then F[V ]
P is Gorenstein.
splits. It follows
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-module, and
Lemma 2.3 ([2]). If (A, m, F) is a d-dimensional Gorenstein local ring and M is a finitely generated A-module with finite projective dimension, then
Suppose that H is a subgroup of a finite group G. Because projective F(G)-modules are still projective F(H)-modules, a projective resolution of F as an F(G)-module gives us a projective resolution of F as an F(H)-module. Thus there is a restriction homomorphism 
Proof. Res
Applying the following lemma of H. Bass, we can prove the result (Theorem 2.7) that we want now. (1) The quotient ring A/I is Gorenstein.
Proof. From the result of H. Bass (Lemma 2.6) and Corollary 2.5, it follows immediately that 
